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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. Claims 1-8, 10-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claims 1 and 14 recite the limitation "quick 
evaporation", the claim is indefinite regarding to the evaporation time, and what time 
can be considered to be corresponding with the "quick evaporation" term. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Morikawa et al (US 7,258,914) in view of Nohmi et al (US 4,399,035). 

Morikawa ('913) discloses the process of making a hollow fiber PVDF membrane from 
a composition or dope including PVDF in the range of 5 to 30% (abstract, column 1 1 , 
lines 36-column 12, line 9), organic an inorganic additives, e.g. polyhydric alcohol, 
surfactants (less than 50 %), lithium chloride, solvents and non-solvents (column 11, 58- 
61 , column 12, lines34-59). The percentage of inorganic additives is not clearly 
disclosed, however adding a pore former, e.g. nonsolvent in a range between 50 % or 
less is disclosed, both organic and inorganic are disclosed in this patent, therefore 
adjusting the amount of nonsolvent (pore former) at a concentration of less than 30 %, 
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as in the present invention would have been obvious to the skilled artisan depending on 
the final pore structure desired, e.g the sponge structure containing pores resulting in 
the final membrane is larger when the amount of pore forming additives is larger; the 
solvent is added to make up the solution to a 100% composition. The membrane in '913 
is formed by extrusion by simultaneously discharging resin solution from a extrusion on 
head and passing a lumen forming fluid, liquid or gas, which in the case of liquid can be 
a solvent or nonsolvent (column 12, last paragraph-column 13, lines 22). The 
membrane is formed by phase inversion in a cooling bath containing solvent and/or non 
solvent (column 13, lines 23-50, column 10, lines 41-38, column 12, last paragraph 
bridging with column 13). The membrane pores at the inner side and at the outside are 
controlled by controlling the lumen and bath liquid composition and temperatures. The 
skilled artisan at the time the invention was made can be able to predict that by 
increasing the amount of polymer solvent in the lumen to forming liquid and bath 
formation of asking surface at both membrane surface can be controlled, the same is 
predictable by controlling the temperature of the fluids with larger pores produced when 
the temperature is high and lower pores at the surface when the temperature is 
reduced. Skin at both surfaces is illustrated in Fig. 4). 

Patent '914, as discussed above make the membrane from polymer solutions, however, 
hollow fiber membranes can be made from a single solution in a conventional double 
tube spinneret, as evidenced by patent '035. Patent '035 teaches making PVDF hollow 
fiber membranes by extruding a single dope containing solvent ad surfactant and using 
an annulus forming liquid and a liquid bath (abstract, column 23, lines 5 through column 
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24, line 28). The later section teaches the coagulation bath, drying and second and 
treatment in a second (water) bath to wet the membrane. It would have been obvious 
to one skilled in the art at the time this invention was made to alternatively make the 
hollow fiber membrane with the composition of '914 from ether of the two known 
process of making hollow fiber membranes with a skin(s) and pore support at the inner 
side of the membrane as suggested for PVDF membrane material. Patent '035 teaches 
adding surfactant (organic additives) at a percentage of about 5 %, 22% of polymer, 22 
% of polyethylene glycol and 30 % or more of a solvent for the polymer (column 17, 
lines 5-56). The addition of inorganic additives is not disclosed in patent'035, however, 
patent '914 teaches inorganic additives, such as lithium chloride as equivalent to 
organic pore formers, such as polyethylene glycol (column 12, lines 34-59), therefore, it 
would have been obvious to the skilled artisan at the time this invention was made to 
combine both kinds of pore former in dope when using the extrusion method of patent 
'035. The membrane in '035 shows skin layers and inner support with larger pore 
structure (Figures 6-7). 

As to claim 2, the additives are discussed above. Patent '035 further suggests the 
addition of polyvinylpyrrolidone or polyvinyl alcohol (column 19, line 40-through column 
20, line 3). 

Limitations of claims 4-5 are discussed above. The percentages of solvent and non- 
solvents in claim 5 are not disclosed, however the skilled in the art at the time this 
invention was made can predict the type of inner pore surface that can be formed when 
80 % of solvent for the polymer is used in the inner lumen fluid, e.g. a tight pore 
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structure can be expected. As to claim 6-7, the PVDF is commercially available, and 
the viscosity of the resin (in the dope solution) can be adjusted by controlling the 
amount of polymer and additives, as suggested in the art discussed above. As to claim 
8, using PVP with high molecular weight the skilled artisan can expect an increase 
degree of hydrophilic properties in the fin al membrane, due to higher retention of the 
PVP in the membrane. 

As to claims 9, the use of multiple coagulation baths of the same composition is 
considered to be cumulative. Evaporation or drying time is not disclosed, the skilled 
artisan at the time the invention was made would have been able to dry by evaporation 
to reduce the amount of residual solvent and or/non solvents present in the membrane 
pores, which are further removed in the coagulation bath and rinsing baths or water 
baths. As to claims 10-11, patent '035 suggest post-treating the membrane with 
hydrophilic agents to modify the hydrophobic PVDF surface with hydrophilic agents or 
surfactant to render the membrane hydrophilic is known in the art. The particular 
mixture is not disclosed in the proportions claimed, the treatment with the mixture is 
substantially equivalent of the treatment with surfactant alone in an equivalent amount 
of the total proportion of the components would have been obvious to one skilled in the 
art at the time this invention was made. 

As to claims 12-13, the membrane pore size is disclosed in the references above, e.g. 
pores within the microporous range (see reference '035, abstract), based on the 
membrane pore size ad hydrophilic properties, the skilled in this art can predict a similar 
water flux. 
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Claims 14-21 are covered by the discussion above. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. References 6613688, 4,851210, 6,565,748, 7,351,338 are cited 
as teaching PVDF membranes made by membrane composition including solvents and 
nonsolvents, etc. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ana M. Fortuna whose telephone number is (571) 272- 
1 141 . The examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David R. Sample can be reached on (571) 272-1376. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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